A best evidence topic in cardiac surgery was written according to a structured protocol. The question addressed was whether bilateral internal thoracic artery (BITA) coronary bypass increases the risk for mediastinitis. Using the reported search 140 papers were identified. Twenty-four papers represented the best evidence on the subject and the author, journal, date and country of publication, patient group studied, study type, relevant outcomes, results and study comments and weaknesses were tabulated. In general, BITA grafting carries a 2.5-to 5-fold higher risk for mediastinitis after CABG. This risk is about 1.3-4.7% in non-diabetic patients compared to 0.2-1.2% for single internal thoracic artery (SITA) grafting. For diabetic patients with BITA grafting the risk of mediastinitis is significantly increased and can be as high as )10% in some series. However, for patients who undergo BITA harvest using skeletonization the risk is significantly lower and may be similar to patients receiving SITA graft only at around 0.4-2.6%. BITA grafting can be performed with acceptable risk in all patients including higher risk patients such as diabetics, in whom skeletonization of the internal thoracic arteries should be strongly considered rather than pedicled harvest.
Introduction
A best evidence topic was constructed according to a structured protocol. This protocol is fully described in the ICTVS w1x.
Clinical scenario
You are seeing a 60-year-old man who has been referred for multivessel coronary artery bypass grafting (CABG). He is an insulin-treated diabetic with a body mass index of 27 and no previous myocardial infarction. His father also died of a heart attack when he was 65 years old. You tell him that the grafts with the best long-term patency are the internal thoracic arteries. You would like to perform CABG using bilateral internal thoracic arteries (BITA) and a vein graft. You inform the patient that this configuration of the procedure carries higher risk for mediastinitis, which is associated with about 20% in-hospital mortality and higher long-term mortality w2x. He is not that keen on the idea and asks if there are any other configurations that could have the same long-term results without the risks of mediastinitis. You wonder whether BITA would be performed in diabetics with low risk of mediastinitis. . E-mail address: itoumpou@bidmc.harvard.edu (I.K. Toumpoulis).
Three-part question
In wpatients who undergo coronary artery bypass graftingx does wbilateral internal thoracic artery graftingx increase the risk of wmediastinitisx?
Search strategy
Medline 1995 -July 2007 using the OVID interface. wCoronary artery bypass OR CABG OR aortocoronary bypass OR off-pump bypass OR on-pump bypass.mpx AND wInternal thoracic OR internal mammary.mpx AND wdouble OR bilateralx AND wMediastinitis OR deep sternal OR sternal infection OR chest infection OR surgical site infection.mpx.
Search outcome
One hundred and forty papers were found in Medline. Twenty-four were deemed to be relevant. The papers are documented in Table 1 .
Comments
Mediastinitis (or deep sternal wound infection) is an infrequent, yet potentially devastating complication after CABG, which is associated with increased cost of care, prolonged hospitalization, and increased morbidity and BITA, bilateral internal thoracic artery; CABG, coronary artery bypass grafting; SITA, single internal thoracic artery.
mortality. The reported incidence of mediastinitis range from 1.3% to 4.7% in patients with BITA grafting w2-6x and indeed BITA has been shown to be an independent predictor for mediastinitis with an odds ratio ranging from 2.6 to 4.8 w7-11x. Furthermore, in diabetic patients undergoing CABG the use of BITA has been associated with higher percentages of mediastinitis which can be as high as )10% w12-14x.
There is a subgroup of patients in whom skeletonized BITA was used with lower rates of mediastinitis. Skeletonized use of BITA has been associated with mediastinitis ranging from 0.4% to 2.6% in the whole context of CABG w15-17x and from 0.5% to 3.3% in diabetic patients w4, 15, 16, 18, 19x . The beneficial effect of BITA skeletonization with respect to reduced rates of mediastinitis can be attributed to the statistically significant increased sternal perfusion with skeletonized BITA compared to pedicled BITA. This was shown clearly in a randomized, double-blind within-patient comparison study, in which patients were randomized to receive one skeletonized and one pedicled internal thoracic artery graft w20x.
Clinical bottom line
In general, the use of pedicled BITA grafts carries increased risk for mediastinitis after CABG and this is even higher among diabetic patients, thus rendering many surgeons reluctant in using BITA grafting in this subgroup of patients. However, the use of skeletonized BITA grafts can reduce this risk and both non-diabetics and diabetics can be operated on without increased risk of mediastinitis. The current available evidence shows that skeletonized BITA grafting can be safely applied in almost every patient. All cardiac surgeons should be trained efficiently in using skeletonized BITA. Toumpoulis et al. w1x that raised the question of whether bilateral internal thoracic artery (BITA) harvest for coronary artery bypass grafting (CABG) increases the risk of mediastinitis (also deep sternal infection). They stated that skeletonized BITA grafting can be performed with acceptable risk in all patients including higher risk group such as diabetics.
The single ITA has been used almost exclusively as a pedicled graft with construction of one or two (sequential) distal anastomoses. Nearly all publications report that bilateral pedicled ITA grafting increases the risk of mediastinitis. Therefore, in recent years there has been an increasing popularity of bilateral use of the skeletonized ITA for CABG. In order to gain the additional length, increase the number of arterial anastomoses and decrease the occurrence of deep sternal infections.
Skeletonized harvesting of the ITA together with a better glucose control in diabetic patients may significantly reduce the incidence of mediastinitis. I strongly believe that the ITA, if used bilaterally, should always take in the full skeletonized technique in obese and diabetic patients.
Skeletonized harvesting of the ITA can be performed either with small scissors and hemoclips or with an ultrasonic Harmonic scalpel w2, 3x. Higami et al. reported that the Harmonic scalpel causes minimal charring and thermal injury to the surrounding tissues of the ITA.
Apart from the study by Boodhwani et al. w4x , up to date, there have been no randomized studies describing the role of skeletonized harvesting of the ITA in the prevention of mediastinitis. All these studies are observational findings. Previous observational published studies and Boodhwani et al.'s randomized, double-blinded, within-patient comparison study confirm that skeletonized harvesting of the ITA should be indicated in diabetic patients undergoing BITA grafting.
